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The recent increase in smoking among young
adults in the United States, especially during
the 1990s, is a major public health concern.*
An estimated 11 million young adults in the
United States smoke,” and most want to
quit.>" Thus, there is a need for a thorough
understanding of the factors that promote
successful smoking cessation for those aged
18 to 25 years (young adults). Previous stud-
ies have reported predictors of cessation
among young adults,* ™ but there is a lack of
consensus about what factors predict cessa-
tion in this age group. Moreover, there is no
information in the published literature about
what predicts long-term success of quitting as
a young adult versus relapsing to smoking
later in life.

We selected participants from an ongoing
longitudinal study of the natural history of
cigarette smoking who had quit smoking as
young adults to identify prospective predic-
tors of maintaining long-term abstinence ver-
sus relapsing. We examined demographic fac-
tors and predictor variables derived from
standard cognitive social psychological mod-
els of behavior change (e.g., social cognitive
theory," the theory of planned behavior,
and the health belief model”) in 4 categories:
smoking-related beliefs, smoking-related be-
haviors, acquisition of adult roles, and smok-
ing in the social environment.

Smoking-related beliefs and behaviors may
play a role in predicting successful cessation
among young adults. Previous studies have
identified perceived likelihood to continue
smoking®’ and valuing a healthy lifestyle® as
the factors associated with cessation. Smoking-
related behaviors such as heavy smoking and
nicotine dependence were observed in young
adult smokers who were less likely to quit.®”
Also, although 1 study identified age of onset
of smoking as a significant predictor of cessa-
tion,” another did not.® Accordingly, our study
examined personally relevant beliefs about
psychological and health consequences of
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smoking and generalized beliefs about the
negative health effects of smoking. For
smoking-related behaviors, we assessed
greatest number of cigarettes ever smoked,
smoking onset, and age of quitting during
young adulthood as predictors of maintaining
long-term abstinence versus relapsing.

The acquisition of adult roles is another
important factor that may influence cessation
success. For example, young adults who get
married are more likely to quit smoking. ™"
What may be even more important, however,
is formal marriage to a nonsmoker, because
studies have reported that marriage itself or
cohabitating with a nonsmoker did not have
an association with smoking cessation, but
marrying a nonsmoker facilitated quitting.>%®
There is consensus in the literature that liv-
ing with children is not associated with
short-term cessation success.”**'” Two stud-
ies found that those who were employed
were more successful at quitting,*" whereas
another found no association with employ-
ment.® We tested the influence of taking on
adult roles on long-term cessation success by
including marriage experience and having
children as predictor variables.

Objectives. We sought to identify prospective predictors of long-term absti-
nence versus relapse among individuals who quit smoking as young adults.

Methods. Participants from an ongoing longitudinal study of smoking who had
quit for at least 1 year between the ages of 18 and 24 years (n=327) were divided
into those who later reported not smoking for more than 5 years (long-term ab-
stinence) or reported current smoking, defined as smoking at least monthly (re-
lapse). Logistic regression was used to examine odds ratios (ORs) of prospective
predictors of long-term abstinence versus relapse.

Results. Overall, 67% of participants maintained long-term abstinence and 33%
relapsed. The strongest predictor of avoiding relapse was marrying a nonsmoker
(adjusted OR [AOR]=0.07; 95% confidence interval [CI1=0.03, 0.21). Other predic-
tors included making 1 lifetime quit attempt (AOR=0.13; 95% Cl=0.04, 0.44), hav-
ing as a young adult only 1 parent who smoked (AOR=0.23; 95% CI=0.06, 0.93),
and working in a completely smoke-free building (AOR=0.13; 95% CI=0.03, 0.58).

Conclusions. The factors related to smoking in the social environment played
the largest role in predicting long-term abstinence versus relapse. (Am J Public
Health. 2007;97:1470-1475. doi:10.2105/AJPH.2006.101386)

Finally, the social environment has con-
sistently been shown to correlate strongly
with cessation during young adulthood.
Smokers were less likely to quit if they per-
ceived a higher prevalence of smoking® and
if they had greater exposure to peers who
smoked.>®%9 Restrictions on smoking in the
workplace have also been associated with
cessation,™'® but no study has focused specifi-
cally on the effect of smoke-free workplace
policies on quitting among young adult smok-
ers. In addition, previous research has exam-
ined the effect of parental smoking, which
could indicate genetic as well as environmen-
tal risk, on cessation. In 2 studies of cessation
during young adulthood, parental smoking
had no relation with cessation.*® However,
other research has found that individuals
whose parents smoked were less likely to
quit smoking.”® We examined perceived
prevalence of smoking; smoking among
friends, parents, and spouses; and smoking
in the workplace as predictors.

Although factors in these 4 conceptual cat-
egories have been shown in some studies to
be important predictors of cessation for
young adults, the previous research relied on
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relatively short follow-up periods to assess
cessation success. We used a longitudinal data
set to explore predictors of long-term success
of quitting during young adulthood. A better
understanding of the factors that are associ-
ated with relapse later in life provides much-
needed guidance on how to prevent relapse
among young adults who have quit smoking.

METHODS

Sample

Between 1980 and 1983, all consenting
6th to 12th graders in an Indiana county
school system completed up to 4 annual
surveys (a total sample of 8556 students
were assessed at least once). Follow-up sur-
veys were conducted in 1987 (n=6234; re-
tention rate=73%), 1994 (n=6223; reten-
tion rate="73%), and 1999 (n=6060;
retention rate=719%). In this study, we focused
on long-term abstinence from smoking versus
smoking relapse among individuals who re-
ported in 1987 or 1994 that they had quit
smoking for at least 1 year during young adult-
hood (between the ages of 18 and 24 years)

1980-1983 1987 1994
Participants

enrolled in Follow-up Follow-up
study in 6th— 9 (n=6234) ¥ (n=6223)
12th grade

(n=8556)

v 4

Reported quitting
smoking for at least
1 year between the
ages of 18 and 24
years (n=509)
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and who participated in 1999. Of the 509
participants who quit as young adults, 81 did
not complete a survey in 1999. An additional
26 participants who completed a survey in
1999 were excluded because of missing data
on time since last cigarette, and thus they
could not be classified on the outcome vari-
able. Another 75 participants who did not re-
port current smoking were excluded because
they had smoked within the past 5 years.
Thus, the final sample size was 327 (Figure 1).
We found no statistically significant differ-
ences in gender, educational attainment, age
of last quit attempt during young adulthood,
number of lifetime quit attempts, and number
of friends who smoked during young adult-
hood between those who were included in
this study and those who were not included.
However, more people who were dropped
from this study than were included worked at
a workplace where they could smoke freely at
their immediate workstations (21.5% vs
11.6%). Thus, the results may underestimate
the amount of smoking relapse overall.
However, given the lack of significant differ-
ences in other variables as well as the small

1999
Maintained
cessastion
Final sample (n=219)
size (n=327)
Relapsed to
smoking
{n=108)
Not measured
in 1999
(n=81)

Excluded because
of missing data
for outcome
variable (n=26)

Excluded because
of reporting
smoking in past
5years (n=75)

to follow-up, and outcome.

August 2007, Vol 97, No. 8 | American Journal of Public Health

FIGURE 1—Schematic diagram of study illustrating enroliment, data collection points, loss

magnitude of the difference in workplace
smoking, the effect of this difference on the re-
sults is likely small.

Measures

The outcome variable for this study was
created by dividing participants who reported
quitting smoking for at least 1 year between
the ages of 18 and 24 years into those who
in 1999 reported not smoking for more than
5 years (n=219) or reported current smok-
ing, defined as smoking cigarettes at least
monthly (n=108).

Categories for predictor variables were cre-
ated with 2 criteria. First, categories were
created to maintain conceptual coherence
(e.g., response options that reflected the pe-
riod of young adulthood). Second, response
options were collapsed when the number of
cases was too small for the logistic regression
analyses.

Demographic characteristics included age
in 1999, gender, and educational attainment.
For the analyses, 10 categories of educational
attainment were collapsed into 3 levels: high
school or less, some college, and 4-year col-
lege degree or higher.

A 6-item composite variable (0.=.84) mea-
sured personally relevant beliefs about psy-
chological consequences of smoking (e.g., “If I
smoke cigarettes, I will be able to relax.”). A
5-item composite variable (0.=.83) measured
personally relevant beliefs about health con-
sequences of smoking (e.g., “If I smoke ciga-
rettes, I will get lung cancer.”). A 5-item
composite variable (0.=.89) measured gener-
alized beliefs about the negative health effects
of smoking (e.g., “Smoking cigarettes is OK as
long as you don’t smoke too many.”).

Participants reported the greatest number
of cigarettes ever smoked per day, subdivided
for analyses into less than 1 cigarette a day, 1
to 20 cigarettes a day, and more than 21 cig-
arettes a day. The number of lifetime quit at-
tempts was subdivided for analyses into 1, 2,
or 3 or more. Two smoking-onset variables,
the grade at which the first cigarette was tried
and the grade at which regular smoking
started, were both dichotomized for analyses
into adolescent onset (12th grade or before)
or postadolescent onset (after 12th grade).
Participants reported the age at which they
finally quit smoking. Response options that
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corresponded to young adulthood were 18 to
21 and 22 to 24.

To assess acquisition of adult roles, we cre-
ated a marriage experience variable from 2
measures: current marital status (in which un-
married included divorced) and ever di-
vorced. The marriage experience variable was
then subdivided for analyses into never mar-
ried, ever divorced or separated, and married
and never divorced or separated. Participants
also responded to a yes or no question of
having children.

In 1987 (mean age of cohort=20.8;
SD=2.4), to measure smoking in the social
environment, participants were asked about
their perceived prevalence of smoking (a com-
posite variable of perceived smoking among
adult men, adult women, adolescent boys,
and adolescent girls), number of biological
parents who currently smoked (0 to 2), and
number of friends who smoked, dichotomized
for analyses into 2 or fewer versus 3 or more.
In the 1994 and 1999 data collection waves,
participants reported a dichotomous measure
of spouse smoking status and the extent of
access to smoking at their workplace (“cannot

” «

smoke anywhere in the building,” “can smoke
in designated areas but not at my own work-
station,” and “can smoke freely at my immedi-

ate workstation”).

Statistical Analyses

Prior to selecting variables to be submitted
to logistic regression analysis, we used the
likelihood ratio y* test to examine bivariate
associations of each variable with the out-
come variable. For continuous variables, we
centered each variable to reduce mathemati-
cally caused multicollinearity'” and checked
the assumption of linearity between the logit
and each continuous predictor using the
Box—Tidwell approach (i.e., an interaction
term between each predictor and its natural
logarithm was added to the logistic regression
model).”® None of the continuous predictors
violated the linearity assumption.

After we fit a logistic regression model for
each variable to obtain unadjusted odds ratios
and 95% confidence intervals, we selected the
variables with a bivariate P<0.25 as candi-
dates for the multivariate model."**® To mini-
mize the possibility of multicollinearity, we
used backward likelihood ratio elimination
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with a threshold of P<.05 for retention in
the model followed by a test for forward selec-
tion.”® We added each of the variables not se-
lected for the original multivariate model back
into the model 1 at a time and examined
changes in the estimated logit coefficients for
each of the other predictors in the model.
When the change was more than 10%, the
tested variable was reincluded.? Evidence of
multicollinearity was not detected among the
variables included in the final model when we
examined changes in the standard errors of
the estimated logit coefficients between the
single-variable model and the full model.

To test 2-way interactions among the vari-
ables in the final main effects model, we
added the interaction terms between all pairs
of variables, 1 at a time, to the model con-
taining all the main effects. We were espe-
cially interested in the interaction of each pre-
dictor with potential moderators such as age
and educational attainment. The model was
not significantly improved with the addition
of any interaction term as assessed by the sig-
nificance of the change in the —2 log likeli-
hood. We used SAS version 9.1 (SAS Institute
Inc, Cary, NC) for the analyses.

RESULTS

Results of logistic regression predicting
smoking relapse versus maintenance of absti-
nence among the longitudinal study cohort
(n=327) who reported that they quit smok-
ing for at least a year between the ages of 18
and 24 years are presented in Table 1. Of the
total cohort, 219 (67%) were long-term ab-
stainers who reported in 1999 that they had
not smoked a cigarette within the past 5
years, and 108 (33%) had relapsed and re-
ported that they were currently smoking. In
unadjusted logistic models, those who were
older, had higher educational attainment,
smoked fewer cigarettes per day at their peak
of smoking quantity, made just 1 lifetime quit
attempt, had 1 or no biological parent who
smoked, and had fewer friends who smoked
were less likely to relapse into smoking. The
odds of relapse into smoking were also lower
among those with a nonsmoking spouse,
those who could not smoke anywhere in their
workplace, and those who were married and
who had never been divorced or separated.

Among the 18 demographic variables and
predictor variables from the 4 conceptual cat-
egories that were measured, 10 were retained
in the final multivariate model, as shown in
Table 1. The Hosmer-Lemeshow goodness-of-
fit statistic for the multivariate model was
3.199 (df=8; P=.921), indicating a good fit
of the model. The results of the multivariate
analysis indicated that, among the 4 groups of
predictor variables (smoking-related beliefs,
smoking-related behaviors, acquisition of
adult roles, and smoking in the social environ-
ment), the factors in the social environment
were the best predictors of smoking relapse
versus long-term abstinence. The number of
biological parents who smoked, spouse smok-
ing status, extent of access to smoking at a
workplace, and number of lifetime quit at-
tempts were independent predictors of smok-
ing relapse versus long-term abstinence, after
adjusting for all the other variables in the
model.

DISCUSSION

Previous studies of prospective predictors
of cessation among young adults used rela-
tively short follow-up times and therefore
short periods of abstinence, usually 6 months
or 1 year, to define smoking cessation. By
contrast, our study defined successful smok-
ing cessation as abstinence from smoking for
at least 5 years, enabling us to examine long-
term success of quitting during young adult-
hood. The first finding of note was that young
adults who successfully quit smoking for at
least 1 year had a good chance of remaining
abstinent in the long term. That is, two thirds
of these young adult exsmokers were able to
maintain long-term abstinence from smoking
5 or more years later. This illustrates the use-
fulness of promoting smoking cessation in
young adulthood.

We identified several variables that con-
tributed to this long-term abstinence. The var-
iables having to do with smoking in the social
environment seemed to play the largest role
in predicting whether individuals in this study
would relapse into smoking or stay abstinent.
Other researchers have also emphasized the
importance of background conditions or
situational factors rather than individual
traits in predicting smoking relapse.” In the
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Adulthood (Ages 18-24 Years): United States, 1987-1999

TABLE 1—Predictors of Relapse Into Smoking Among Those Who Quit Smoking During Young

Men (reference) 35.8(48/134)  1.00
Educational attainment

High school diploma or less (reference) 38.5(37/96) 1.00

Some college 36.0 (40/111)  0.90 (0.51,1.58)
Four-year college degree or more 26.1(31/119)  0.56 (0.31, 1.00)*
Smoking-related beliefs

Personally relevant beliefs about psychological 1.16 (0.85, 1.59)
consequences of smoking, measured in 1987°
Personally relevant beliefs about health consequences 1.17 (0.80, 1.70)
of smoking, measured in 1987°
Generalized beliefs about the negative health 0.86 (0.62, 1.20)
consequences of smoking, measured in 1987°
Smoking-related behaviors
Greatest no. of cigarettes ever smoked
<1 cigarette per day 10.0 (10/100)  0.07 (0.03, 0.18)***
38.4(68/177)  0.42(0.22,0.79)**

60.0 (30/50) 1.00

1-20 cigarettes per day
>21 cigarettes per day (reference)
No. lifetime quit attempts

1 18.9(27/143)  0.18(0.09, 0.34)***
2 53.6 (30/56) 0.87(0.41,1.82)
> 3 (reference) 57.1(32/56) 1.00

Grade first tried a cigarette

<12th (reference) 35.5(88/248)  1.00

>12th 19.4 (6/31) 0.44 (0.17,1.10)
Grade first started smoking regularly

< 12th (reference) 39.1(63/161)  1.00

>12th 25.4 (16/63) 0.53(0.28,1.01)
Age of last quit attempt during young adulthood, y
18-21 28.3(43/152)  0.67 (0.42,1.07)

22-24 (reference) 37.1(65/175)  1.00
Acquisition of adult roles
Marriage experience

Never married (reference) 50.0 (27/54) 1.00

Ever divorced or separated 41.8 (38/91) 0.72(0.36, 1.41)

Married and never divorced or separated 22.6(38/168)  0.29 (0.15, 0.56)***
Have kids

Yes 31.2(69/221)  0.78(0.48,1.27)

No (reference) 36.8(39/106)  1.00

Quit During
Young Adulthood Multivariate
and Relapsed, Bivariate OR Adjusted OR
Predictor % (No./Total) (95% CI) (95% Cl)
Demographic characteristics

Age’ . 0.88 (0.80, 0.98)* 1.03(0.80,1.31)

Gender
Women 31.1(60/193)  0.81(0.51,1.29)

1.00
0.70 (0.22, 2.18)
0.71(0.22,2.31)

0.33(0.05,2.31)
0.73(0.25, 2.16)
1.00

0.13 (0.04, 0.44)***
0.50 (0.14,1.79)
1.00

0.68 (0.25, 1.87)
1.00

1.00
0.52(0.11,2.38)
0.38(0.10, 1.51)
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Continued

unadjusted model, those who, as young
adults, had 1 or no parent who smoked were
less likely to relapse into smoking than were
those who had 2 parents who smoked. Paren-
tal smoking has previously been linked with
persistence of offspring smoking and is likely
to index both genetic and environmental
influences.*?

Another significant predictor from the so-
cial environment was the extent of access to
smoking in the workplace. It is important to
note that only those who worked in com-
pletely smoke-free buildings were less likely
to relapse into smoking. The finding that
working where smoking was allowed in desig-
nated areas failed to predict long-term absti-
nence versus smoking relapse in both the un-
adjusted and adjusted models suggests that
smoke-free workplace policies should be com-
prehensive in nature and prohibit smoking
throughout the workplace to help young
adults maintain long-term smoking cessation.
Another policy-based intervention that may
have a similar effect and therefore warrants
future study is the implementation of smoke-
free policies on college campuses. In addition
to promoting smoking cessation, these smoke-
free policy interventions may reduce cigarette
consumption; prevent some light and inter-
mittent smokers from becoming regular,
heavy smokers; and prevent some young
adults from initiating smoking.

Social role influences, such as getting mar-
ried, are associated with decreases in other
forms of substance use during young adult-
hood.** However, the picture is less clear for
smoking. In the current data, stable marriage
(never being divorced) was associated with
long-term abstinence in the unadjusted model
but did not exert a unique effect in the multi-
variate adjusted model. Weaker marriage ef-
fects on smoking than on other forms of sub-
stance use might be attributable to the fact
that cigarettes are legal for this age group and
do not produce intoxication, so there is less
conflict between smoking and the demands of
marriage. Marriage alone may not be
sufficient to promote long-term success in
quitting smoking during young adulthood.
However, the strongest independent predictor
of maintaining long-term abstinence in the
current data was being married to a non-
smoker. This is consistent with at least 1 other
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Perceived prevalence of smoking measured in 1987°
No. biological parents who smoked in 1987

Extent of access to smoking at workplace

(reference)

Smoking in the social environment

1.01(0.99, 1.02)

0 33.1(55/166)  0.42(0.20,0.87)* 0.72 (0.20, 2.55)

1 22.9 (22/96) 0.25(0.11,0.56)***  0.23 (0.06, 0.93)*

2 (reference) 54.1 (20/37) 1.00 1.00
No. friends who smoked in 1987

<2 (reference) 26.0 (45/173)  1.00 1.00

>3 415(51/123)  2.02(1.23,3.30)**  1.15(0.46,2.90)
Spouse smoking status

Smoking (reference) 64.9 (48/74) 1.00 1.00

Nonsmoking 17.6 (32/182)  0.12(0.06,0.21)***  0.07 (0.03,0.21)***

Cannot smoke anywhere in building 239 (42/176)  0.33(0.16,0.70)**  0.13(0.03,0.58)**
Can smoke in designated areas 45.1 (41/91) 0.87 (0.40, 1.90) 0.23 (0.05,1.17)
Can smoke freely at own immediate workstation 48.6 (17/35) 1.00 1.00

of the entire case.

*P<.05; **P<.01; ***P<.001.

study’s findings.® Thus, there appear to be 2
factors related to marriage that are important
for long-term abstinence after quitting. First,
the stability that accompanies formal, lasting
marriages appears to aid in quitting smoking
and staying abstinent. Second, marrying a
nonsmoker may aid in cessation and long-
term abstinence for reasons that include the
introduction of a nonsmoking role model into
the former smoker'’s life, encouragement from
the nonsmoking spouse to not smoke, and the
desire to protect family members from envi-
ronmental tobacco smoke exposure.
Although previous studies have reported
that those living with children are less suc-
cessful at quitting smoking,”*® we found that
living with children was not significant in ei-
ther direction for long-term smoking cessa-
tion. Even though having children does not
seem to lead to smoking cessation, it does
present an opportunity for young adult par-
ents to receive public health education about
the negative health consequences of environ-
mental tobacco smoke exposure. If young
adult parents are educated about environ-
mental tobacco smoke, they may be more
likely to quit smoking to avoid exposing their

young children.*®
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Note. OR=odds ratio; Cl = confidence interval. Frequencies within categories varied because missing data resulted in deletion

“Centered continuous variable (obtained by subtracting the mean).

Of the smoking-related behaviors exam-
ined in this study, only number of lifetime
quit attempts was an independent predictor
of relapse. Individuals who quit smoking the
first time they tried to quit smoking were sig-
nificantly less likely to relapse into smoking
than were those who made 3 or more quit at-
tempts. These individuals who quit smoking
the first time they attempted to quit may be
smokers who were less addicted to nicotine
or who were particularly committed to main-
taining smoking cessation. There was no dif-
ference between those who made 2 quit at-
tempts and those who made 3 or more quit
attempts. For individuals who require multi-
ple cessation attempts, it is important that ces-
sation interventions support their motivation
to continue trying despite failing to quit in the
past. Because these individuals may label
themselves as failures after 1 failed quit at-
tempt, they may require extra encouragement
to continue trying.

Although other studies have reported that
young adults were less likely to quit when ex-
posed to smoking peers,”®? we did not find
in this study that the number of friends who
smoked was an independent predictor of re-
lapse into smoking later in life. Similarly,

none of the smoking-related belief measures
predicted smoking relapse. However, having
few friends who smoked and having negative
beliefs about smoking may have been moti-
vating influences to quit smoking as a young
adult. Then, later in adulthood, other factors,
such as adult roles and environmental influ-
ences, may have played a relatively more
important role in maintaining, as opposed to
initiating, smoking abstinence.

The findings of this study are subject to
limitations. First, the community from which
this representative sample was drawn is pre-
dominantly White and well educated, so
some caution is warranted in generalization.
Second, potentially important predictor vari-
ables not included in this study are employ-
ment status and assistance with cessation, be-
cause of lack of variability in the sample, and
nicotine addiction, because of lack of data.
Third, variables that were significant in the
unadjusted model but not in the multivariate
adjusted model may have been mediated by
other factors in the multivariate model, but
formal mediational analyses are beyond the
scope of this paper. Fourth, the relatively
small sample size might have limited the
statistical power of our analyses.

Despite these limitations, this study pro-
vides additional information about the factors
affecting cessation during young adulthood
and contributes further to the literature by as-
sessing long-term abstinence versus smoking
relapse, the outcome that ultimately holds the
most interest for public health practitioners
and policymakers. To help young adults stop
smoking permanently, it is important to un-
derstand the key behaviors of young adults
that can be influenced and the conditions in
the social environment that can be changed
and to use these as targets for public health
intervention. The current data suggest that
long-term maintenance of abstinence is pro-
moted most by antismoking influences in the
social environment such as a nonsmoking
spouse and comprehensive smoke-free work-
place policies. ®
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